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Abstract. Pisum sativum L. is important protein crop in the world. The purpose of this 
investigation was to see whether pea varieties differ in their yield, height and content of protein. 
Another aim was to select the best varieties suitable for production. Field experiments with 
different varieties of peas (‘Bruno’, ‘Capella’, ‘Clara’ and ‘Vitra’) were carried out at the Estonian 
Crop Research Institute in 2014 and in 2015. Yields (t ha-1) in 2014 and 2015 did not differ much, 
while yield from variety ‘Bruno’ was very different between years 2014 and 2015 and was much 
higher in 2015. The most suitable height of field peas is in a range of 60...100 cm, because the 
plants with such a height are most effectively suppressing weeds. It can be concluded that 
varieties with suitable height in our investigation were: ‘Bruno’, ‘Capella’ and ‘Clara’. Variety 
‘Vitra’ was too high, is lodging easily and is therefore hard to harvest. Crude protein content (% 
in dry matter) was lowest in ‘Clara’; all other varieties had a higher content of protein, within 
much the same range. Based on the results of present investigation it can be concluded that out 
of those four varieties the most suitable varieties for production are ‘Bruno’ and ‘Capella’. Choice 
of the right variety for pea cultivation is very important, but depends on the local agro-climatic 
conditions. As in Baltic – Nordic countries and in north of America the agro-climatic conditions 
are more or less similar the results are useful for those countries. 
 




Field peas are also known as smooth peas or specifically green and yellow 
cotyledon dry peas (Dahl et al., 2012). It is an herbaceous annual crop in the Fabaceae 
(formerly Leguminosae) family. The Mediterranean basin and the Near East are the 
places from where pea crop originates. Nowadays it is widely grown for its seedpod. Pea 
is an important human food crop (Olle et al., 2015). Dry pea production worldwide in 
2014 was 11.2 Metric Tons (www.statpub.com) and in the same year pea was grown on 
over 7.2 million hectares worldwide (www.statpub.com). The most widely grown 
legume crops in the European Union are dry peas (Monti et al., 1991) and overall in 
Europe (Brežna et al., 2006). 
Eating legumes could potentially let people live longer (Patterson et al., 2009). An 
increased consumption of legumes in the EU is highly desirable taking into account the 
high nutritional value and the beneficial health effects of legumes. Legumes contain high  
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level of protein and adequate proportions of carbohydrates and oil making them valuable 
as food (Rodino et al., 2009). 
The habitat quality, weather conditions during the growing season and the yielding 
ability of available cultivars are those factors, which influence mainly seed and biomass 
yields, which could vary much (Jeuffroy & Ney, 1997; Poggio et al., 2005). 
Cultivar, location and environmental/growth conditions affect pulse seed quality 
and composition. The large variation of pea seed quality between individual samples 
within a year suggests a large impact of the combination of environmental conditions, 
agronomic practice and genetic factors. Wide ranges of protein content were noted 
between samples of the same variety. This suggested that, within a variety, crude protein 
content could be used as an indicator of a general ‘environmental’ effect (Wang & Daun, 
2004). The protein content of field peas may vary as followed: 15.8–32.1% (Blixt, 1978), 
20.5–22.1% (Jabeen et al., 1988), 21.9–34.4% (Bastianelli et al., 1998), 18.3–31% 
(Hedley, 2001), 20.6–27.3% (Burstin et al., 2007), 24–32.4% (Gabriel et al., 2008a; 
2008b), 15.8–32.1% (Pratap, 2011), 21.4–23.9% (Saastamoinen et al., 2013). 
Harmankaya et al. (2010) found that the protein content for the nineteen pea genotypes 
ranged from 21.13 to 27.05%, with a mean of 23.89% and stated that these differences 
in protein content were due to a combination of genetic and environmental factors. 
The purpose of this investigation was to see whether pea varieties differ in their 
yield, height and content of protein and to find suitable varieties for production in 
Estonian agro-climatic conditions. 
 
MATERIALS AND METHODS 
 
A field experiment with varieties of field pea (Pisum sativum L.) was carried out at 
the Estonian Crop Research Institute in 2014 and 2015. The varieties were: ‘Bruno’, 
‘Capella’, ‘Clara’ and ‘Vitra’. ‘Capella’ and ‘Clara’ are Swedish varieties, and ‘Bruno’ 
and ‘Vitra’ – Latvian varieties. In our experiment the leafy variety was ‘Vitra’ and semi-
leafless varieties were ‘Bruno’, ‘Capella’ and ‘Clara’. A completely randomized 
experiment design was used in 4 replications. Plot size was 10 m2. Soil conditions in 
2014 were followed: Soil humus content was 3.15% and pH was 5.76. Soil type was 
soddy-calcareous podzolic soil in Estonian system (Astover, 2005). The preceding crop 
was winter rye. Soil conditions in 2015 were followed: Soil humus content was 3.46% 
and pH was 6.29. Soil type was calcaric cambisol soil in Estonian system (Astover, 
2005). The preceding crop was barley. Conventional cropping system was used with 
ploughing in autumn 2013 (for 2014 cultivation) and in 2014 (for 2015 cultivation), and 
cultivation twice before sowing both years. Seeds were sown on 28 April 2014, and on 
1 May 2015 at a rate of 120 seeds per m2 for all varieties and a depth of 4 cm. Plant 
spacing was 12.5 × 6.7 cm. 
Fertilization was done with Yara Mila 7–12–25 (300 kg ha-1) both years. In 2014 
and 2015 weeds were controlled by Activus 330 (pendimethalin 330 g L-1) EC 1.5 L ha-1 
+ Basagran 480 (bentazon 480 g L-1) 1.5 L ha-1, on 21 May 2014, and on 5 June 2015. 
No control measures against insects and diseases were applied. Disease damage on peas 
pods, pod spot (Ascoshyta pisi), pulses rust (Uromices ssp.) was assessed at the plant 
development stage 71–79 (assessment method described in Strauß et al., 1994). In 2014 
followed diseases were present: Pod spot on ‘Bruno’ and ‘Vitra’ was at a very low level, 
and on ‘Clara’ and ‘Capella’ at a low level. Pulses rust was absent on ‘Clara’, ‘Capella’ 
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and ‘Mehis’, at a very low level on ‘Bruno’ and at a low level on ‘Vitra’. In 2015 
followed diseases were present: Pod spot on ‘Bruno’, ‘Clara’ and ‘Capella’ was at a very 
low level, and on ‘Vitra’ at a low level. Pulses rust was either absent or on very low level 
on all varieties. 
The weather during 2014 is shown in Fig. 1. In 2014 it was characterized by a cold 
spring. The temperature at the end of June was 3–4 °C lower than normal, but July was 
near average with a mean temperature around 18 °C. Precipitation exceeded the average 
in June although it was quite dry in July; nevertheless plants grew well. The weather 
during 2015 is shown in Fig. 2. At ECRI 2015 year weather has been very different from 
average (cold spring and cold summer) with some decades of too much rain and some 













Peas were harvested between 6–12 August in 2014 and between 20–28 August in 
2015, dried and the yield data (determined at moisture content of 14–15%) recorded for 
each plot and finally calculated for t ha-1. Some days before harvest on both years the 
height of plants were measured for 10 plants (with average look in the plot) in every plot. 
Samples were analysed for their content of protein. Determination of protein content was 
by the Kjeldahl method (EVS-EN-ISO 10520:200). Analyses of variance were carried 
out on the data obtained using the programme Excel. Signs used: *** p < 0.001; 
** p = 0.001–0.01; * p = 0.01–0.05; NS – not significant, p > 0.05. On figures, on 




Yields (t ha-1) in 2014 and 2015 did not differ much, while yield from variety 
‘Bruno’ was very different between years (2014, 2015) and was much higher in 2015. 
In 2014 there was a tendency that the highest yield was obtained in ‘Clara’ and ‘Vitra’ 
(3.3 t ha-1), followed by ‘Capella’ (2.8 t ha-1) and ‘Bruno’ (2.6 t ha-1), but differences 
were not statistically different (Fig. 3). In 2015 the highest yield was obtained by variety 
‘Bruno’ (4.6 t ha-1), followed by ‘Vitra’ (4 t ha-1), ‘Clara’ (3.3 t ha-1) and being lowest in 




Figure 3. Dry grain yield (t ha-1) of different field pea varieties (p in 2014 NS and in 2015***). 
 
Crude protein content (% in dry matter) was lowest in ‘Clara’; all other varieties 
had a higher content of protein, within much the same range. In 2014 crude protein 
content was the lowest in ‘Clara’ (23.6% in dry matter) and higher in all other varieties, 
although not ranging much from each other (26.9–27.9% in dry matter) (Fig. 4). In 2015 
crude protein content was the lowest in ‘Clara’ (23.9% in dry matter) and higher in all 
other varieties. Crude protein content in all other varieties was ranging a little from each 

























Figure 4. Average protein content (% in dry matter) of different field pea varieties (p in 2014*** 
and in 2015***). 
 
The most suitable height of field peas is in a range of 60–100 cm, because the plants 
with such a height are most effectively suppressing weeds and they also are lodging not 
so easily (Olle, 2015). Results in 2014 and 2015 are showing that varieties with suitable 
height in our investigation were: ‘Bruno’, ‘Capella’ and ‘Clara’ (Fig. 5). Variety ‘Vitra’ 


































Narits (2008) reported that semi-leafless varieties have a higher seed yield, while 
in present investigation the seed yield from semi-leafless varieties in 2015 had both 
marks, the highest (‘Bruno’) and the lowest (‘Capella’), letting leafy variety (‘Vitra’) to 
be in the middle. Probably this cold spring and quite cold summer were very suitable 
exactly for variety ‘Bruno’ growth and yielding, because just in 2014 there was a 
tendency that variety ‘Bruno’ was lowest in yield. In the years when the weather 
conditions favoured vegetative growth leafed types gave a higher yield and better quality 
than semi-leafless varieties (Kalev & Narits, 2004). They also noticed that in the year of 
unfavourable weather conditions the situation was the opposite. Accordingly, Kotlarz et 
al. (2011) reported that unfavourable weather conditions may negatively influence the 
crop yield. 
The most suitable height of field peas is in a range of 60–100 cm, because the plants 
with such a height are most effectively suppressing weeds and plants are stronger against 
lodging, while last mentioned is differing among different varieties. In present 
investigation in 2014 the height of variety ‘Vitra’ was around 200 cm, and it in both 
years strongly lodged, it means this variety is hard to grow and more harder to harvest, 
even if yield is not bad. 
Differences in climate, soil, varieties, agronomic practices may cause a different 
crude protein content when grown in various parts of the world. The results obtained in 
this study are showing us that genotype had a significant influence on the levels of crude 
protein in the field pea (Wang & Daun, 2004). In accordance Witten et al. (2015) 
describes that the variety of field peas has an influence on its crude protein content. In 
addition they revealed that environmental conditions and agronomic practice have strong 
influence on pulse seed quality. Kotlarz et al. (2011) found similarly with results from 
present investigation that the varieties differed in protein content. Narits (2008) 
concluded that when the field pea is grown for seed with the aim to get a high protein 
yield, then attention to the leaf type is important as leafy types usually have a higher 




Based on the results of present investigation it can be concluded followed: 
1. Out of those four varieties the most suitable varieties for production in Estonian 
agro-climatic conditions are ‘Bruno’ and ‘Capella’, because they have quite high yield 
and protein content together with suitable height. Variety ‘Clara’ has quite low protein 
content and variety ‘Vitra’ is too heigh and very susceptible for lodging. 
2. Choice of the right variety for pea cultivation is very important, but depends on 
the local agro-climatic conditions. As in Baltic – Nordic countries the agro-climatic 
conditions are more or less similar the results could be useful also for those countries. 
Both varieties ‘Bruno’ and ‘Capella’ have suitable height and quite high protein content. 
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